M
ETASTASIS OF other cancers to the pancreas is much more frequent than commonly appreciated. In fact, metastatic cancer is found much more frequently from tumors other than primary pancreatic cancer in autopsy series. Although most of these are incidental findings in patients with widely disseminated malignant disease, 1 isolated metastases have been reported. 2 If a metastasis in the pancreas becomes symptomatic, it is likely to be misdiagnosed as a primary tumor, especially if it appears to be a solitary lesion. We have had the opportunity to treat a series of patients with cancer metastatic to the pancreas. We have made the common errors of diagnosis but also found that aggressive treatment with resection when possible can provide useful palliation and possible cure. (Table 1) with a median age of 57 years (range, 42-71 years) had been treated previously for carcinoma of the lung (n=4), renal cell carcinoma (n=2), sarcoma (n=2), breast carcinoma (n=1), and endometrial carcinoma (n=1). The presenting clinical symptoms were jaundice (n=4), acute pancreatitis (n=3), pain (n=3), weight loss (n=3), duodenal obstruction (n=2), and upper gastrointestinal tract bleeding (n=1). The interval between primary treatment and presentation of the metastases to the pancreas averaged 70 months (14-24 months for lung cancer, 10 and 22 years for renal cell carcinoma, 4 and 6 years for sarcoma, 8 years for breast cancer, and 3 years for endometrial carcinoma).
RESULTS

Six male and 4 female patients
An abdominal computed tomographic (CT) scan (Figure 1) allowed or confirmed the diagnosis of a tumor of the pancreas in 9 patients; in the other patient, the initial abdominal CT scan demonstrated a dilation of the bile duct and pancreatic duct (double duct sign) without a visible mass in the head of the pancreas. The tumors were initially misdiagnosed as primary pancreatic cancers in 7 of 10 patients. Results of fine needle aspiration of the pancreas gave a definitive diagnosis in only 3 of 6 cases. Endoscopic retrograde cholangiopancreatography was performed in 6 patients and showed dilated bile and pancreatic ducts in 3 patients with solitarymassesofthepancreaticheadandmidpancreaticduct obstructions in 2 patients with multiple metastases of the pancreas. One patient with multiple metastases from a renal cell carcinoma had normal findings on endoscopic retrograde cholangiopancreatography.
In 4 patients (those with renal cell cancer and sarcomas), the tumor was resected with intention to cure using total pancreatectomy (n=3) or Whipple resection (n=1) ( Table 2 ). Figure 2 demonstrates the operative specimen from a patient with primary renal cell cancer and isolated metastases to the pancreas (patient 9; Table 1) The other 6 patients had only palliative treatment, including surgical bypasses to relieve obstructive jaundice and duodenal obstruction (n=3) or endoscopic stenting of the bile duct (n=2). In the latter 2 patients, the tumor was staged as unresectable using preoperative CT scan and/or angiography.
Survival after diagnosis averaged 22 months (median, 19 months; range, 12-54 months). Two patients lived 34 and 54 months. Two of the 4 patients undergoing pancreatic resection remain alive and well after 20 and 25 months.
COMMENT
In large autopsy surveys, the prevalence of metastasis to the pancreas is as high as 11%; lung, colon, and breast cancer being the most common tumors of origin. 1 Many of these patients have widespread disease, and isolated symptomatic metastases to the pancreas are rare. In a clinical series of patients with pancreatic tumors, 4.5% of cases were found to be metastases, and that figure increased to 42% among patients with previously diagnosed primary cancers and a solitary mass of the pancreas. 3 Although there may be suspicion of metastasis, the differentiation of a primary from a secondary neoplasm may require tissue sampling for histological examination. Even so, results of percutaneous biopsies failed to establish the correct diagnosis in 3 of 6 attempts in our series. A definitive diagnosis was only possible at open operation in most of our cases.
The symptoms from neoplasms of the pancreas commonly include pain, weight loss, and obstructive jaundice. 4 Upper gastrointestinal tract bleeding and acute pancreatitis are less common but well-recognized in patients with primary pancreatic cancer. 5, 6 Acute pancreatitis was the presenting feature in 3 of our 10 patients. Its pathogenesis is likely to be related to pancreatic duct obstruction by the tumor inasmuch as 2 of those 3 patients had results of pancreatograms demonstrating a block in the body of the gland. Pancreatitis has previously been reported following metastatic lung carcinoma and melanoma. [7] [8] [9] [10] The preoperative diagnosis of metastasis to the pancreas begins with suspicion based on the history of a relevant cancer. Imaging studies such as dynamic contrastenhanced CT scans and magnetic resonance imaging (MRI) may support that suspicion, especially if multiple tumors are noted. 11 Highly vascular tumors, as indicated by contrastenhanced CT, MRI, or angiography, are more likely to be metastases than primary pancreatic cancers, which tend to be relatively hypovascular. These findings are particularly applicable for renal cell carcinoma, 12 as shown in Figure 3 , but must still be distinguished from primary neuroendocrine tumors, which are also hypervascular. Metastasis may also be more likely when there is a large tumor of the pancreatic head without a dilated bile duct and when the retropancreatic fat is not obliterated in a patient with a large pancreatic mass. 
PATIENTS AND METHODS
Ten patients with apparently isolated metastases to the pancreas were identified from January 1, 1991, to December 31, 1995, in our surgical practice at the Massachusetts General Hospital, Boston. All patients were followed up until death or September 1997. Clinical presentation, treatment, and survival were the main outcome measures.
Metastases to the pancreas from a number of different tumors have been described in single-case reports or small clinical series. Roland and van Heerden 3 found that colon (n=6) and lung (n=5) were the most common sites of origin of apparently isolated metastasis to the pancreas in 27 patients treated at the Mayo Clinic, Rochester, Minn. In their experience, the mean survival was short (8.7 months, with 26 months the longest survival). In contrast, we found that the lung was the site of the primary cancer in 4 of 10 patients, but none had metastasis of colorectal cancer. All 4 patients with lung cancer metastasis survived longer than 12 months after surgical or endoscopic palliative procedures and with chemotherapy for their systemic disease, but none of the tumors was resectable.
Indications for pancreatic resections for metastasis have not been defined. Some writers consider pancreatectomy as long as results of preoperative radiological studies demonstrate no evidence of metastases to organs other than the pancreas. 3 Curative resection, surgical or endoscopic palliation, or chemotherapy alone is then chosen according to the particular requirements of the clinical presentation and the expected outcome. As illustrated in our series, resection is most likely to be warranted in patients presenting after a long disease-free interval following the primary operation, suggesting a biological pattern of slow growth. 3 The duration of our patients' survival may be as much due to the characteristics of their tumors as to our intervention.
Jaundice in patients with breast cancer is most likely to be the result of multiple metastases replacing the liver parenchyma, and the onset of jaundice is an ominous sign associated with a mean survival of only 1 month. 13 However, in a small subset of patients, jaundice is caused by extrahepatic bile duct obstruction by metastases to lymph nodes or to the pancreas. [14] [15] [16] Relief of the extrahepatic bile duct obstruction using surgical bypass or biliary stent may produce extended survival exceeding 1 year. 16 One of our patients who presented with obstructive jaundice 8 years after mastectomy for a lobular breast cancer survived 54 months after a hepaticojejunostomy and gastrojejunostomy and appropriate chemotherapy. Pancreatic resection may be possible in exceptional cases and provide even longer survival. 17 Metastases are solitary in fewer than 10% of patients with metastatic renal cell cancer. Resection of isolated metastases may contribute to prolonged survival in a small subgroup of these patients. 18, 19 More than 50 cases of pancreatic resections for metastatic renal cell cancer have been reported, 2, 20, 21 and it would appear that these are the most frequent surgically treated metastases to the pancreas. As in our experience, these patients characteristically present with a long disease-free interval (Ͼ11 years on average) between primary tumor resection and recognition of metastasis to the pancreas. 20, 22, 23 More than 80% of the patients undergoing pancreatectomy survive longer than 12 months, but an accurate estimate of the average survival is difficult to assess, since the majority of cases are reported within 2 years of pancreatic resection. 20 One case of long-term survival has been reported, 24 and 5-year survival of 31% has been predicted for patients undergoing resection of pancreatic metastasis due to renal cell carcinoma. 18 This survival is even better than that of patients with resected primary pancreatic adenocarcinoma, for whom 5-year survival is between 15% and 20%. 4 Sarcomas frequently metastasize to the lungs, and pulmonary resection achieves long-term survival in ap- proximately 30% of patients. 25, 26 Synchronous metastases to other organs such as the heart, 27 thyroid, 28 stomach, or pancreas are often reported at the time of diagnosis of lung metastases. [29] [30] [31] An aggressive surgical approach to isolated metastases is recommended, 25, [32] [33] [34] and the reported cases with sarcoma metastases to the pancreas were treated according to these recommendations. 29, 35 Detectable widespread metastatic disease developed soon after pancreatectomy in our patient with a chondrosarcoma, who underwent excision of mediastinal metastases 2 years before the detection of a pancreatic metastasis. The patient died 6 months postoperatively. In contrast, the solitary pancreatic metastasis was the first manifestation of spread in our patient with the malignant fibrous histiocytoma, and the patient is disease-free and well 25 months after pancreatoduodenectomy. 
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